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Considerable overlap in diagnostic criteria and shared psychopathologic symptoms in attention deficit hyperactivity
disorder (ADHD) and borderline personality disorder (BPD) have stimulated research activities in this field. Longitudinal
studies have shown that BPD is frequently diagnosed in adult patients who had been diagnosed with ADHD in
childhood. The question of whether ADHD and BPD randomly co-occur as comorbidities, have similar origins or
share common pathological mechanisms remains unresolved. Some authors suggest that ADHD contributes to
the development of BPD via various mechanisms, and therefore consider it a risk factor for later BPD development.
In this article the evidence for the co-occurrence of these disorders will be reviewed as well as studies on their common
genetic and environmental influences. Temperamental and developmental issues will be reviewed, and shared features
such as impulsivity and emotion dysregulation discussed. From a therapeutic perspective, few studies have investigated
psychotherapeutic treatment of the comorbid condition, though the issue is highly important to the management of
patients suffering from both disorders. Some thought is given to how therapeutic methods and approaches can be
modified to benefit patients, and to their possible succession.
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In recent years, shared symptoms and considerable over-
lap in clinical presentation between attention deficit
hyperactivity disorder (ADHD) and borderline personal-
ity disorder (BPD) have stimulated research activities in
this field. Since the 1980s numerous studies have furn-
ished evidence on the persistence of ADHD symptoms
in adulthood [1-6]. ADHD symptoms consequently have
been increasingly recognised in BPD patients. It has be-
come common knowledge that both disorders frequently
occur as life-long comorbidities [7] and often result in ser-
ious health related consequences with regards to psycho-
pathology, quality of life and psychosocial functioning.
On the one hand, since the publication of the Wender
Utah Criteria [8] emotion dysregulation - the core symp-
tom of BPD–has been widely recognised as an important* Correspondence: swantje.matthies@uniklinik-freiburg.de
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distribution, and reproduction in any mediumsymptom in adult ADHD. The current discussion on
emotion dysregulation as an important feature of ADHD
in adults [9-11] further spotlights the common ground
between the disorders. On the other hand, as well as the
evident absence of inattentional symptoms in BPD–with
the exception of dissociative states–differences between
ADHD and BPD in neuropsychological organisation and
functioning have increasingly become evident [12,13].
Discussion is continuing on whether ADHD and BPD
occasionally co-occur as comorbidities and have com-
mon origins, possibly with ADHD traits being the pre-
cursor of later BPD, or share common pathological
mechanisms. Against this background there has been
discussion about which therapeutic approach would be
the most beneficial, even if research activities in this field
are still scarce.
This article gives an overview of current knowledge
about the close links, subtle distinctions and significant
differences between the two disorders. It deals withd Central Ltd. This is an Open Access article distributed under the terms of the
/creativecommons.org/licenses/by/2.0), which permits unrestricted use,
, provided the original work is properly cited.
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BPD, taking into account possible common origins in
neurobiology and inborn temperament as well as common
mechanisms concerning neuropsychology and emotion
regulation. As we consider this a very important issue to
improve and broaden knowledge of therapeutic options for
patients with both ADHD and BPD, this basic information
is provided as a starting point for clinicians dealing with pa-
tients suffering from both conditions. The article will also
give some thought to therapeutic aspects and formulate
some tentative recommendations.
Diagnostic criteria: overlap in clinical symptom
presentation
BPD is classified as a personality disorder (PD). The DSM-V
defines the main features of BPD as a “pattern of instability
in interpersonal relationships, self-image, and affects, and
marked impulsivity” [14]. ADHD according to the DSM-V is
a neurodevelopmental disorder characterized by “a persistent
pattern of inattention and/or hyperactivity-impulsivity that
interferes with functioning or development” [14]. Thus, at
first glance the overlap in diagnostic criteria is primarily in
the domain of impulsivity. Pursuant the ICD-classification
[15], impulsive behaviors are characteristic for both subtypes
of the so-called emotionally instable personality disorder (see
the list of characteristics of the impulsive subtype of emo-
tionally instable personality disorder according to the ICD):
– Marked tendency to act unexpectedly and without
consideration of the consequences,
– To engage in quarrelsome behavior and to have
conflicts with others, especially when impulsive acts
are thwarted or criticized,
– Liability to outbursts of anger or violence, with
inability to control the resulting behavioral explosions,
– Difficulty in maintaining any course of action that
offers no immediate reward and
– Unstable and capricious (impulsive, whimsical) mood
The criteria of the impulsivity domain in ADHD accord-
ing to the DSM-V are quite similar (see the criteria of the
impulsivity domain of ADHD according to DSM-V):
– Difficulty waiting his or her term (e. g. while waiting
in a line)
– Blurting out answers before a question has been
completed or blurting out inappropriate comments
without regard to consequences and
– Interrupting or intruding on others
Because of this apparent overlap the phenomeno-
logical differentiation between “borderline-impulsivity”
and “ADHD-impulsivity” is merely possible from a
clinical viewpoint. Both patient groups often seem toact without taking into consideration the consequences
of their behavior. According to the ICD definition of
the impulsive subtype of emotionally instable PD,
the cited impulsivity criteria also comprise emotion
control/regulation difficulties (outbursts of anger). The
aspect of emotion dysregulation was added to the def-
inition of adult ADHD when the Wender-Utah criteria
were published. Wender et al. proposed a set of char-
acteristics (see the list of additional Wender Utah cri-
teria of adult ADHD):
– Affective lability or mood shifts
– Hot temper outbursts or short-lived explosive
outbursts or constant irritability and
– Emotional over reactivity in the sense of over
reactivity to routine life stress
to specify current ADHD symptoms in adults which
are not only based on the behavioral criteria outlined in
DSM-V, but also comprise associated features and sub-
jective symptoms [16].
Thus, it is evident that there is a descriptive overlap
with the affective instability domain in BPD. Wender’s
proposal has been tested, and evidence has emerged to
affirm that in adult ADHD there is an elevated risk for
deficient emotional self-regulation (DESR) [9,17-19]. A
recent family study reports the finding that ADHD with
DESR might either represent a distinct familial subtype
of ADHD or an entirely separate familial condition [11].
The considerable overlap between symptoms of ADHD
and BPD in the core domains of impulsivity and emotional
dysregulation led to the idea that both disorders might be
the result of different developmental pathways based on
common underlying pathologic mechanisms and differing
in symptom severity [20].
Psychopathological presentation was therefore investi-
gated in adult patients with ADHD compared to BPD
patients and control subjects with a focus on Borderline
symptomatology [21]. Severity of borderline symptoms
was assessed with the borderline symptom list (BSL).
Adult ADHD patients showed significantly higher BSL
total scores compared to healthy controls but lower
scores than BPD patients. The largest differences be-
tween ADHD and BPD patients were found with respect
to self-destruction and affect dysregulation, whereas the
smallest difference was found with respect to loneliness.
Thus, at a descriptive level symptoms of BPD are com-
mon to ADHD patients, but are less severe.
Given the similarities in symptom presentation, one
might think that ADHD and BPD are different modes of
the same disorder. However, states of inner tension [22]
which are often regulated through self-injurious behavior
and repeated suicidal ideation, as well as temporary stress-
related paranoid ideation or dissociative symptoms, are
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prevent abandonment in intense but instable relationships,
marked instability of identity and extreme alterations in
thinking (devaluation vs. idealization) as well as feelings of
emptiness are features of BPD [14]. These severe symp-
toms rarely occur in ADHD patients whereas inattention
and hyperactivity, the core symptoms of ADHD, are not
considered typical of BPD patients suggesting marked dif-
ferences between the disorders Figure 1.
Method
We searched relevant registers for studies on ADHD.
Furthermore, we screened the reference lists of relevant
articles manually. Included were papers in English, German
and French. Studies of any design focusing on ADHD and
BPD were screened and categorized. We used the categor-
ies research on comorbidity, etiopathology, temperament
and development, neuropsychology and treatment to
summarize the findings.
A search for studies dealing with ADHD and BPD was
conducted for the following bibliographic databases:
Pubmed, Embase, Medline, PsychInfo, Central (The
Cochrane Central Register of Controlled Trials). The fol-
lowing terms were used: (ADHD OR (attention deficit)
OR (attention-deficit) OR hyperactivity*) AND (BPD OR
(borderline personality disorder) OR borderline*). The
search included all fields in Pubmed, Embase, Medline
and PsychInfo databases and abstract, title and keywords
in the Central bibliography (number of citations: PubmedFigure 1 Shared features in ADHD and BPD.444, Embase (ScienceDirekt): 11660, Medline (ME95) see
Pubmed, Psychinfo 418, Central (The Cochrane Central
Register of Controlled Trials) 19, NCBI webside 420).
Review
ADHD and BPD as comorbidities
By 1979, a connection between minimal brain dysfunc-
tion and BPD was assumed to exist [23]. Investigating
the natural course of childhood psychiatric disorders in
a sample of young adults, a relationship between disrup-
tive disorders and cluster B personality disorders,
namely between childhood ADHD and later BPD, was
reported in 1995 [24]. PDs have been found in follow-up
studies of patients with childhood ADHD [25,26]. Fi-
scher and colleagues reported that 14% of a young adult
follow up sample of hyperactive children had developed
BPD vs. 3% in the control group [25]. In another longi-
tudinal study adolescents with ADHD were significantly
more likely than controls to be diagnosed with BPD
(13.5% vs. 1.2% in the control group, odds ratio OR =
13.16). Those who continued to meet diagnostic criteria
for ADHD at follow up had a higher rate of BPD diagno-
sis than those who remitted and controls (19% in “per-
sisters” vs. 6.3% in “remitters”, [27]).
In adult ADHD, PDs are frequent comorbidities
[28,29]. Jacob et al. found that 27.2% of 372 adult ADHD
patients suffered from a BPD if examined with the Struc-
tured Clinical Interview for DSM-IV (SCID II) [28]. As
evaluated with the International Personality Disorders
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had a BPD diagnosis and severity of childhood ADHD
symptomatology was associated with a higher frequency
of PD diagnoses in adulthood [30]. Cumyn and col-
leagues report on a sample of 447 adults comparing sub-
types of ADHD with regard to the comorbidity pattern.
In this sample women with ADHD were more likely to
have BPD than men. BPD was found in 24% of the com-
bined type ADHD patients and in 10% of the inattentive
ADHD patients [31]. Particularly in forensic populations,
BPD diagnoses are frequent in subjects suffering from
ADHD [32-34]. Female offenders with ADHD suffered
more often from BPD (63.6%) than offenders without
ADHD (25.3%) [33]. Fossati et al. investigated the associ-
ation between childhood ADHD and BPD in adulthood.
They reported 59.5% of the adult BPD patients scored
above the cut-off score on the Wender Utah Rating
Scale (WURS) measuring childhood ADHD symptoms
retrospectively [35]. The percentage was considerably
higher than in patients with other Cluster B personality
disorders (10.6%), in patients with cluster A and C per-
sonality disorders (10.5%), in patients not suffering from
a PD (5.8%) and in non-clinical subjects (6.5%). Preva-
lence of persisting combined-type ADHD in women
with BPD was 16.1% whereas 41.5% had had ADHD in
childhood [36], suggesting that childhood ADHD is a
risk factor for the development of BPD in adolescence
and adulthood. Since that study, the association between
ADHD and BPD has been confirmed in a large national
sample of the US population in which 34,000 adults aged
an average of 18.4 years participated in face-to face sur-
veys (National Epidemiologic Survey on Alcohol and Re-
lated Conditions (NESARC), [37]). Lifetime comorbidity
with BPD was 33.69% in the ADHD individuals com-
pared with 5.17% in the general population, resulting in
an OR of 2.84 if adjusted for sociodemographic charac-
teristics and other psychiatric disorders.Etiopathology
The association between ADHD and BPD has been primar-
ily studied on a phenotypic level. Recently a study investi-
gated the genetic and environmental contributions to this
association using a dimensional approach. Borderline per-
sonality traits and ADHD symptoms were assessed in a
sample of 7233 twins and siblings from the Netherlands.
The phenotypic correlation between ADHD and BPD
symptoms was high (r = 0.59) and was the same for both
genders. According to the authors, 49% of the high pheno-
typic correlation can be explained by genetic influences and
51% by environmental factors [38]. It seems conceivable
that common biological factors influencing both ADHD
and BPD symptoms play a role in these overlapping psy-
chopathological domains.Environmental influences
To study environmental influences on ADHD symp-
toms, Lehn and colleagues conducted a longitudinal
study in monozygotic twins [39]. Twins with more pro-
nounced ADHD traits had lower birth weight and delayed
physical growth and motor development than unaffected
twins. Maternal smoking, sleeping in different rooms, and
living with only one parent were environmental factors of
influence concerning concordant ADHD traits [39]. For
BPD, a retrospective assessment of prenatal adversities
revealed that BPD patients were more often exposed to ad-
verse intrauterine conditions than a matched control group.
Prenatal tobacco exposure (OR = 3.37) and medical compli-
cations (OR = 2.87) were important risk factors for later
BPD. Separate analyses revealed that these findings were
not a result of comorbid ADHD diagnoses [40].
Traumatic experiences
Other environmental risk factors that contribute to or
influence the development of BPD include traumatic ex-
periences. It has been found that the lifetime prevalence
of Posttraumatic Stress Disorder (PTSD) and BPD in a
nationally representative sample of the U. S. population
is 6.6% and 5.9% respectively (National Epidemiologic
Survey on Alcohol and Related Conditions (NESARC)
Wave II, N = 34.653, [41]). PTSD and BPD had a high
degree of lifetime co-occurrence: of individuals with
BPD, 30.2% were also diagnosed with PTSD, whereas
24.2% of individuals with PTSD were also diagnosed
with BPD. Individuals with comorbid PTSD-BPD had a
higher prevalence of repeated childhood traumatic
events than individuals with either condition alone [41].
A review of the literature concerning the association be-
tween traumatic experiences and development of BPD
concludes that the data available to date are supportive
of childhood trauma as an etiologic factor in BPD [42].
A recently published large longitudinal study followed
children with and without ADHD and their siblings for
10 years (mean age at follow-up: 22 years). This study
revealed that ADHD was an independent risk factor for
later PTSD with an OR of 2.23 [43]. Rucklidge et al. ad-
ministered the Childhood Trauma Questionnaire (CTQ)
to an adult ADHD sample, allowing for the retrospective
assessment of traumatic experiences in childhood, and
found significantly higher CTQ total scores in the
ADHD group than in a control group. In particular,
emotional abuse and neglect were frequent in ADHD
patients, and sexual abuse and physical neglect were
more frequently reported by women with ADHD [44].
Philipsen and colleagues confirmed a strong association
between the retrospective diagnosis of childhood ADHD
in BPD women and reported emotional abuse in child-
hood as measured by the CTQ [36]. Nonetheless, the
interrelation between ADHD symptomatology, traumatic
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parent-child relationships caused by ADHD symptoms
present in the child and possibly also in the parents might
predispose to traumatic interactions and favor emotional
abuse and neglect [45]. Risky, impulsive and novelty seeking
behaviors in ADHD children might heighten the risk for
exposure to traumatic situations. Conversely, it could be ar-
gued that experiencing a trauma may lead to more severe
ADHD symptoms. We speculate that ADHD children are
at elevated risk for adversities and traumatic experiences in
childhood and that this contributes to the development of
BPD in adolescence and adulthood. It seems plausible that
the interaction between a “sensitive” genotype or risk factor
(i.e., the genetic predisposition to ADHD) and non-fitting
environmental influences in childhood may lead to the de-
velopment of BPD in adulthood, especially when parents
are themselves impaired by symptoms of ADHD [38].
Temperament and development
Predictive data concerning the development of BPD
comes from prospective studies. Burke and Stepp, for
example, report on longitudinal data from a clinical sam-
ple of 177 boys, first diagnosed at ages 7 to 12 and
followed up annually to age 18 and reassessed at age 24
[46]. Diagnoses of ADHD and oppositional Defiant
Disorder (ODD) in childhood were predictive of later
BPD symptoms [46,47]. In a recent review, Martel [17]
proposes several models elucidating the development
of associations between emotion-regulation related
temperament/personality traits and disruptive behav-
iours. The proposed models delineate possible devel-
opmental pathways, and serve as starting points for the
explanation of comorbid disorder development. Martel
concludes that “high negative and positive emotionality
may be associated with disruptive behavior disorders
in general, deficient control processes may be specific-
ally associated with ADHD, and low agreeableness may
be specifically associated with oppositional-defiant and
conduct problems”. More specific linkages between
emotion-regulation characteristics and psychopathologic
domains can be seen between low effortful control and in-
attention, and between high emotionality and hyperactive-
impulsive symptoms. The emotion-related traits seem to be
related to oppositional defiance and conduct problems in a
developmental progression [17].
A study of 103 female adult patients meeting DSM-IV
criteria for ADHD or BPD used a latent class analysis
(LCA) and identified four subgroups. Hyperactivity was
present in all four subgroups and thus does not discrim-
inate between ADHD and BPD. Developmental pathways
were also investigated. One possible pathway leads from
combined ADHD symptoms or mainly inattention symp-
toms in childhood to an adult profile containing only symp-
toms of ADHD and not BPD. Another possible pathwayleads from a childhood profile with low levels of hyper-
active/impulsive symptoms but no inattention problems to
an adult profile with symptoms of BPD [48]. Temperament
and character traits are hypothesized to play an important
role in the developmental pathways leading to ADHD and/
or BPD. In the same study, Cloninger’s temperament and
character traits were also assessed. Cloninger defines di-
mensions of temperament (harm avoidance, novelty seek-
ing and reward dependence) and dimensions of character
(self-directedness, cooperativeness and self-transcendence).
The LCA revealed a high novelty seeking temperament in
all detected latent classes except for the class with a
preponderance of BPD symptoms. Patients with both
BPD and ADHD symptoms (all symptom domains)
scored highest for novelty seeking. Higher than normal
scores in harm avoidance were found in all patients
with ADHD and BPD symptoms, whereas patients with
ADHD symptoms only did not have elevated harm
avoidance scores. Self-directedness and cooperative-
ness were lower than normal in patients with BPD
symptoms. Van Dijke et al. concluded that above-
average novelty seeking temperament is more strongly
linked to ADHD than to BPD. Harm avoidance, in con-
trast, seems more likely to be linked to BPD. Thus,
ADHD patients score high on Cloninger’s tempera-
ment scales whereas BPD patients also show abnormal
scores on the character scales low self-directedness
and cooperativeness, a finding which points to the dif-
ference in conceptualization between the disorders: the
concept of ADHD should therefore not be misclassi-
fied as a personality disorder [49].
Neuropsychology
Impulse control
Of the official diagnostic criteria defining ADHD and
BPD, the highest overlap between the two disorders
seems to be in the domain of impulsivity. But what is
meant by impulsivity? A comprehensive definition of im-
pulsivity does not exist. The presentation of impulsive
behaviour is manifold, and comprises behaviours that
often result in undesirable outcomes because they are
not sufficiently thought-out or inappropriate or occur in
an untimely fashion [50-53]. Impulsive behaviour refers
not only to actions that are mistimed but also to actions
that are difficult to control. A core component of impul-
sivity in ADHD from a neuropsychological viewpoint
seems to be difficulty in inhibiting responses [54], as
demonstrated by slower reactions to stop signals in
stop-signal tasks [55]. Nigg et al. showed that symptoms
of BPD also correlated with response inhibition, even
after controlling for ADHD [56]. A deficit of response
inhibition in BPD was also reported in an auditory ver-
sion of a Go/Nogo paradigm [57]. Recent studies have
found mixed results, some confirming inhibition deficits
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ences in comparison to depressive patients and to a
healthy control group [12,60,61]. Jacob and colleagues
reported significantly higher scores on self-report mea-
sures of impulsivity in BPD, but not in behavioural tests.
Behavioural inhibition errors were correlated with more
intense emotional states [62]. Lampe et al. [12] com-
pared inhibitory functions in patients with ADHD, pa-
tients with BPD, patients suffering from both disorders
and healthy controls. Patients with ADHD, either alone
or paired with BPD, scored higher on the Barratt Impul-
siveness Scale than pure BPD patients and controls
(which did not differ). ADHD patients performed worse
than BPD patients in two inhibitory tasks, whereas the
comorbid group showed deficits in only one inhibitory
task. The finding of higher scores on psychometric im-
pulsivity measures in a BPD-ADHD-group compared to
a BPD only group was confirmed by Ferrer et al. [63]
and Speranza and colleagues [64]. In a recent review Se-
bastian et al. [13] present an overview of the role of
ADHD concerning impulsivity in BPD, and come to the
conclusion that high impulsivity might be especially
present in the comorbid group of patients suffering from
both ADHD and BPD.
Moreover, Krause-Utz and colleagues reported stress-
dependent increase in state impulsivity in patients with
BPD (both alone and comorbid with ADHD) in com-
parison to an ADHD only group and healthy controls
[65]. BPD seems to involve impulse control problems
when affective or interpersonally sensitive aspects are
involved, whereas emotionally neutral impulse control
seems less affected [13]. In ADHD, on the other hand, a
more generalized attentional or cognitive processing
deficit seems to account for problems in behavioral inhib-
ition [55]. Motivational aspects [66] and high emotionality
[17] add to the high amount of impulsive behavior due to
executive function alterations in ADHD.
Emotion regulation
As emotion dysregulation is often considered the core
feature of borderline psychopathology, components of
emotion dysregulation have been intensively studied in
BPD (for Review see [67]). Evidence suggests that indi-
viduals with BPD frequently show maladaptive emotion
regulation strategies as rumination [68] and suppression
[69], and also impulsive behaviors and suicidal and self-
injurious behaviour [70-72]. Linehan’s biosocial theory
[73] suggests that states of unbearable tension [22] de-
velop as a cascade out of highly intensive negative affects
developing suddenly [74], and low levels of distress
tolerance [75]. Greater polarity of affect has been re-
ported in BPD patients [76]. In addition a high emo-
tional sensitivity has been assumed as a dispositional
feature of BPD patients. In a longitudinal study fromchild–to adulthood, sociability and impulsivity in early
childhood–as a factor possibly influenced by emotional
sensitivity–was correlated to borderline symptomatology
in adulthood [77]. Some studies have found slower reac-
tion times in the emotional Stroop Task, suggesting
higher emotional sensitivity in BPD [78,79]. Beyond that a
negativity bias in emotion recognition has been hypothe-
sized in BPD individuals (for Review see [80]). Taken to-
gether, emotion regulation in BPD seems to be impaired in
a very complex interplay between high emotion sensitivity,
high propensity to negative affect and a deficit in the ability
to appropriately regulate negative states due to low distress
tolerance and a tendency toward maladaptive emotion
regulating behaviors [67].
In ADHD research evidence in the field of emotional dys-
regulation is relatively sparse. Negative emotions seem to
contribute to or aggravate ADHD symptoms [17,81] via as-
sumed emotion regulation deficits [17,81-85]. Sjöwall et al.
[86] provided evidence for the central importance of emo-
tion regulation difficulties in ADHD children independent
of neuropsychological impairments. However, the nature of
deficient emotional self-regulation in ADHD is unknown
[87]. It might be characterized by deficits in regulating the
physiological reactions following emotions, problems
inhibiting uncoordinated behavioral tendencies and
expressions caused by emotions, and/or difficulties
controlling and refocusing attention when emotional
reactions have been triggered [88]. Bresner et al. inves-
tigated emotion-regulation difficulties (measured psy-
chometrically) in adult patients suffering from ADHD
in comparison to age matched control subjects and
found the following characteristics: ADHD patients
differed significantly from control subjects concerning
the intensive feeling to be overwhelmed by emotions
and had less capacity to regulate and control emotions.
Moreover ADHD patients reported a significantly higher
tendency toward rumination and resignation [83]. There-
fore not only the perception of acute emotional states but
also the regeneration process from emotional states seems
to be impaired via rumination pathways.
It can be assumed that individuals suffering from
ADHD, easily overwhelmed by emotions, might struggle
with emotional regulation strategies designed to sup-
press the expression of emotion. Evidence comes from a
study of boys suffering from ADHD compared to a con-
trol group. Both groups were observed during a frustrat-
ing competitive Puzzle Task and randomised to direct
instruction to either control their emotional expressions
or let them run their natural course. The ADHD group
was not as successful in doing so as the control sample.
In the ADHD group the difference in emotional dysreg-
ulation between the condition instructed to control their
emotions and the natural course condition was not
as pronounced as in the control group. The effect of
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ADHD children was rather small, which points to the
conclusion that ADHD children are less effective in sup-
pressing their emotional expressions [85].
It is currently not possible to compare emotion regula-
tion in BPD and adult ADHD because more evidence
for its role in ADHD is required, and no direct compari-
son studies have been carried out Table 1.Treatment
In clinical practice, ADHD may frequently be missed in pa-
tients with a diagnosis of BPD. As ADHD is a frequent
comorbidity in BPD and entails additional problems and
impairing consequences in daily life, in therapeutic contexts
careful diagnostic assessment of symptoms and problems is
necessary. In each individual patient a decision about the
necessity of treating the ADHD symptoms needs to be
made based on a balanced evaluation of the severity of im-
pairments due to ADHD, the patient’s resources, compen-
satory strategies and the patient’s demands [89]. Frequently
in clinical practice, inattention and hyperactivity lead to dif-
ficulties in the acquisition of knowledge and skills necessary
to deal with the impairing consequences of both disorders.
Therefore treatment of comorbid ADHD in BPD patients
possibly enhances psychotherapeutic outcomes.Pharmacological strategies
ADHD in adults can be treated effectively with stimulant
medication and atomoxetine. International guidelines
propose methylphenidate (MPH) as the first line treat-
ment in adult ADHD [89-91]. MPH treatment of adult
ADHD should be part of a comprehensive treatment
program that also addresses psychological and social as-
pects [92].
Case-reports of successful methylphenidate treatment in
patients with co-morbid BPD and ADHD have been pub-
lished [93,94]. Golubchik and colleagues assessed the
efficacy and tolerability of MPH treatment in fourteen
adolescent females with ADHD and BPD in an open
study. Participants received MPH for 12 weeks. Significant
improvement was detected not only for ADHD but also
for BPD severity and aggressive behavior. A positive effect
on self-injurious behavior was observed [95]. Despite the
observed positive effects of MPH treatment in patients
suffering from BPD and ADHD, careful evaluation and
monitoring is necessary because of the high number of
concomitant substance abusers. If methylphenidate is not
well tolerated or if there is concern about the potential for
drug misuse and diversion, atomoxetine or noradrenergic
or dopaminergic antidepressants are alternatives [96-98].
As well as pharmacological treatment, psychotherapeutic
options should be discussed.Psychotherapeutic options
It can be assumed that BPD patients suffering from
ADHD are hindered in the accomplishment of psycho-
therapeutic steps because ADHD implicates difficulties
in planning, structuring, concentrating, arranging tim-
etables and pursuing schemes. Motivation is often fra-
gile, initial enthusiasm is followed by frustration and
boredom, and focusing on central themes often re-
mains a challenge. To avoid early discontinuation of
treatment and disappointment, ADHD should be kept
in mind and included in the planning of treatment
steps.
BPD traits [99] and BPD are mainly treated with
psychotherapy. Four efficient disorder-specific psycho-
therapeutic approaches are known; cognitive-behaviourally
oriented dialectical behavioural therapy (DBT), schema-
focused therapy (SFT), the psychodynamically ori-
ented transference focused psychotherapy (TFP) and
mentalisation-based treatment (MBT). DBT has been
studied intensely and beneficial effects in BPD for anger re-
duction, parasuicidality and mental health have been shown
[100-104], for Cochrane Review see [105].
For adults with ADHD a number of different psycho-
therapeutic programs are available, mostly group therap-
ies (for Review see [106-108]). An adaptation of DBT
skills training for adults suffering from ADHD has been
developed [109-112]. The group therapy program [113]
has been developed for outpatients but can be easily
adapted for individualized therapy sessions. Modules
include mindfulness training to become aware of atten-
tional and cognitive processes, and to learn to focus at-
tention on the relevant task. Distress tolerance skills are
taught to reduce hyperactivity, disorganized behavior,
impulsivity and affective impairments. Emotion regula-
tion skills help to control emotions and overexcitability.
To address the frequent relationship problems suffered
by individuals with ADHD, interpersonal effectiveness
skills are taught. The emotion regulation modules have
been evaluated as very helpful by group program partici-
pants [111]. From a clinical perspective, patients with
co-morbid ADHD and BPD suffer from some additional
problems, mainly in the domains of inattention, under-
stimulation and novelty and risk seeking behaviour
(amongst others). Psychotherapists should understand these
co-morbid conditions, and consider the implications of the
interaction between BPD and ADHD, for example to iden-
tify ADHD-typic antecedents of dysfunctional behavior
(e.g. under-stimulation) or ADHD-specific handling of
displeasing situations (e. g. hot temper).
A systematic approach to treatment can be proposed,
including:
– Psychoeducation on both disorders and treatment
options;
Table 1 Overview on reviews and studies concerning emotion regulation in ADHD and BPD
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focusing on
-






Questionnaire study Adults with ADHD
(n = 50) and
control subjects
(n = 67)
Self-ratings concerning the experience and control of
emotions, state and trait anger, coping behavior and also
neuropsychological assessment of attention.
ADHD p nts reported more emotion regulation and
coping blems. They reported a tendency to rumination
and res tion as well as the feeling of being frequently
overwh ed by their emotions.
Carpenter &
Trull [67]
Review article BPD Reviews scientific evidence for the components of Linehan’s
biosocial theory (emotion sensitivity, heightened and labile
negative affect, deficit of appropriate regulation strategies,
surplus of maladaptive regulation strategies).
-
Desman
et al. [84] (in
German)
Neuropsychological laboratory
study with go-/nogo-task modified
from the Testbattery for Attentional
Performance
Boys with ADHD
(n = 19) and
control boys
(n = 19)
Five conditions of the task: neutral, feedback, reward only,
response cost only, reward, and response cost. Performance,
emotional well-being and coping were recorded.
Boys wi DHD showed an age-dependent deficit in behav-
ioral inh ion as well as reduced attention independent of
conditio oys with ADHD reported increased challenge
and mo umination.
Martel [19] Review article ADHD
(developmental
perspective)
Literature review on studies addressing relations among






working memory task (n-back task)
adults with ADHD
(n = 39), matched
control subjects
(n = 40)
In the background of the working-memory task stimuli that
varied in emotional saliency which had to be ignored during
the task.
ADHD p nts showed a general working memory deficit
and enh ced distractability by emotionally salient stimuli.
Musser et al.
[87]
Laboratory study, assessment of
physiological data
Children with
ADHD (n = 32) and
control children
(n = 34)
Parasympathetic and sympathetic nervous system reactivity
was measured (respiratory sinus arrhythmia–RSA, cardiac pre-
ejection period–PEP) during an emotion task with four condi-
tions (2 valences and 2 emotion regulation strategies): induc-
tion of negative affect, suppression of negative affect,
induction of positive affect, suppression of positive affect.
Group d rences parasympathetic regulation (RSA), no
group d rences in sympathetic activity (PEP). Control
children owed adaptive alteration of RSA depending on
emotion valence and emotion regulation strategy. Children
with AD showed elevated parasympathetic activity across





Systematic review Children with
ADHD
Review of studies examining the relationship between cardiac








ADHD (n = 102)
and a matched
control sample.
Executive functions (working memory, inhibition, and
shifting), delay aversion, and reaction time variability were
measured. Parent ratings of emotion regulation and a test of
emotion recognition (facial expressions) were included.
Children ith ADHD differed significantly from controls on
all meas s, except for delay aversion and recognition of
disgust.
Executiv unctioning, reaction time variability, and
emotion functioning (especially anger regulation, anger
recogni , and regulation of happiness) contributed






















































(n = 26) and
control boys
(n = 23)
A frustrating competitive puzzle task was administered as
emotion regulation task. Half of all boys in each group were
explicitly instructed to hide their feelings during the
competition. Behavioral inhibition was examined using the
Stop Signal Task
ADHD boys showed more disinhibition and less effective
emotion regulation than comparison boys. They were
unsuccessful in hiding their emotions.
(SST), and emotion regulation was assessed via structured
observation data.
Comparison boys were more successful in self-regulation.
There was a relationship between emotion regulation
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their severity indicates a treatment and if
psychotherapeutic approaches might be facilitated
by treating ADHD conditioned impairments.
Stimulants are the treatment of choice for adults
with ADHD, with long-lasting, extended release for-
mulations preferred to avoid rebound with the risk
of enhancement of mood swings and dysfunctional
behavior, and for protection against abuse [91];
– Coaching on ADHD related therapy-interfering
behaviors (e. g. shortage of patience and perseverance,
tardiness, learning histories of failure with homework
and self-organization, intolerance of frustrations,
procrastination etc.);
– Individual psychotherapy and/or group therapy with
the aim to improve behavioral, social and functional
impairments; and
– Long-term follow-up to avoid early discontinuation
and repeated disappointing experiences.
There has been little scientific research on systematic
treatment approaches for comorbid patients suffering from
BPD and ADHD, and more research in this area is needed.
Conclusions
ADHD and BPD share some clinical features, particu-
larly impulsivity and emotional instability. These disor-
ders often co-occur. Patients with both diagnoses have
more pronounced difficulties which are intertwined and
often difficult to treat. In particular, impulsivity seems to
be a severely impairing characteristic of patients suffer-
ing from both disorders. In BPD, impulsivity is primarily
driven by affective and interpersonally sensitive aspects.
In ADHD, deficits in attentional and cognitive process-
ing account for behavior inhibition problems, referred to
as impulsivity. Systematic treatment programs for pa-
tients with both ADHD and BPD are lacking, and there
is a need for more research in this area. To stimulate re-
search in the field of co-morbid ADHD and BPD we
consider it important to further address the questions
of gene-environment interactions, vulnerability to emo-
tional neglect and abuse, and to broaden knowledge
about temperament and the risk for traumatic experi-
ences. Future research on impulsivity should include
direct comparisons between ADHD, BPD and comorbid
ADHD + BPD groups. The field of emotion regulation
research in ADHD needs to be expanded to better
understand interrelations between executive function
deficits as well as (under-)stimulation and emotion regu-
lation. The family interactions between parents and
children with ADHD need to be considered from an emo-
tion regulation perspective. Treatment options for comor-
bid patients suffering from ADHD and BPD should be
developed and evaluated. Current knowledge emphasizesthat therapeutic approaches need to take both disorders
into consideration. Moreover, therapeutic planning needs
to carefully consider symptom domains and selection of
therapeutic steps and their succession.
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